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[57) ' ABSTRACT

A cathode ray tube monitor includes a cathode ray tube
having a printed circuit board mounted to and sup-
ported by the cathode ray tube. A mounting ring or
collar is attached to the rear surface of the cathode ray
tube at the transition between the neck portion and the
bell portion of the tube. The printed circuit board has an
aperture therein to permit coaxial alignment of the
printed circuit board with the neck portion of the cath-
ode ray tube. The printed circuit board is connected to
and supported by the mounting ring or collar.

23 Claims, 9 Drawing Figures




4,338,635

Sheet 1 of 3

Jul. 6, 1982

U.S. Patent




U.S. Patent Jul 6, 1982 Sheet 2 of 3 4,338,635




U.S. Patent

Jul. 6, 1982

Sheet 3 of 3

-‘ -I.‘ I.mll‘.li .- .‘..- 1

4,338,635

50

NN

T ¥ 1 1 4 J 1 [ [ 1 |]} e, ik
. e - -t ar . -, . - I — P - N . - = -._-a._,.-r-..-..,...;_.-'b,

56

~




4,338,635

1
CATHODE RAY TUBE MONITOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to cathode ray tube
monitors. In particular, the present invention is a cath-
ode ray tube monitor in which a circuit board contain-
ing control circuitry for the cathode ray tube is attached
to a mounting ring or collar which in turn is bonded to
a back surface of the cathode ray tube.

2. Description of the Prior Art

Cathode ray tube (CRT) monitors are successfully
used in a wide variety of applications, including con-
ventional television, displays for computers, and a wide
variety of other industrial, scientific and medical appli-
cations. Conventional CRT monitors include a cathode
ray tube and drive circuitry which is mounted on a
chassis. With advances in electronics, the size of many
of the components of the drive circuitry of CRT moni-
tors has been significantly reduced. Despite these im-
provements in the drive circuitry, very few attempts
have been made to mount drive circuitry in any other
fashion but the conventional chassis.

The Marholz U.S. Pat. No. 2,936,448, the Gray et al
U.S. Pat. Nos. 3,119,900 and 3,139,485 and the Johnson
et al U.S. Pat. No. 3,944,892 each show CRT monitors
in.- which the circuit board containing drive circuitry is
mounted coaxially over the neck of a cathode ray tube.
While this provides somewhat more compact structure,
all the patents require relatively complex mounting of
the circuit board with straps, braces or the like. As a
result, the advantages of eliminating the conventional

chassis are not fully achieved by the devices of these
patents.

The Marholz U.S. Pat. No. 2,936,448 shows a cylin-
der circumferentially placed around the neck portion of
the cathode ray tube. Straps fixedly attached to the
cylinder extend forward around the cathode ray tube to
the front and are attached to an escutcheon by screws,

thus holding the cylinder in place around the neck por-

tion. This method is inconvenient for both original as-
sembly and repair, since it requires four strips to secure
the cylinder and each strap must be attached at one end
to the cylinder and at the other to the escutcheon, re-
quiring eight points of attachment.

The Gray et al U.S. Pat. Nos. 3,139,485 and 3,119,900
each show a circuit board apparently mounted around
the neck portion of a cathode ray tube. The circuit
boards are, however, also attached to a strap around the
front portion of the cathode ray tube and to a support
member comprising the bottom wall of a television
cabinet. The Gray et al patents, like the Marholz patent,

require several points of attachment for stable mountlng
of the circuit board.

The Johnson et al U.S. Pat. No 3,944,892 shows a
CRT display in which a rear circuit board 46 is
mounted over the neck of the cathode ray tube. This
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2
'SUMMARY OF THE INVENTION

The present invention is an improved cathode ray
tube (CRT) monitor. In the present invention, a mount-
ing ring or collar is fixedly attached to the back surface
of a cathode ray tube near the junction of the neck
portion and the bell portion of the cathode ray tube. A
circuit board is attached to and supported by the mount-
ing collar. The circuit board has an aperture which
permits the circuit board to be mounted to the mounting
collar without interference with the neck portion of the
cathode ray tube.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 are exploded and assembled perspec-
tive views showing a preferred embodiment of the cath-
ode ray tube monitor of the present invention.

FIG. 3 is a sectional view along section 3—3 of FIG.
2. |
FIG. 4 1s a sectional view showing another embodi-
ment of the present invention in which the mounting
collar is bonded to the CRT by a foamed tape with
adhesive on both sides.

FIG. 3 1s a sectional view showing Stlll another em-
bodiment of the present invention in which a composite
collar formed by a resilient grommet and a plastic collar
1s used. |

FIGS. 6A and 6B are front and sectional views of the
plastic collar of FIG. §.

FIGS. 7TA and 7B are front and sectlonal views of the
resﬂ1ent grommet of FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A preferred embodiment of the cathode ray tube
monitor of the present invention is shown in exploded,
assembled, and sectional views in FIGS. 1, 2 and 3,
respectively. Cathode ray tube 10 has a neck portion 12,
a bell portion 14, and a front face 15. Metal strip 16
surrounds the outer edge of bell portion 14 and has

-metal mounting tabs 17 at each corner to permit mount-

- ing of the cathode ray tube 10 in a suitable cabinet.

CRT 10 shown in FIGS. 1-3 is of the “rectangular”

- type. It should be understood, however, that the present
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rear circuit board is supported by side circuit boards

which extend forward from the rear circuit board and
parallel to the axis of the neck of the tube. The rear and
side circuit boards form a box-like assembly surround-

ing the cathode ray tube with the side circuit boards
being attached to the escutcheon by a rod. This arrange-

ment 1S costly to manufacture and difficult to repair.

invention is appllcable to other types and sizes of CRT’s
as well.

In the embodiment shown in FIGS. 1-3, mounting
ring or collar 18 is fixedly attached to the backside of

CRT 10 by adhesive bonding material 20. Mounting

collar 18 has an inner diameter which is narrowest at its
most rearward position and which increases toward the
front of the collar, thereby defining an inner surface 22
which generally conforms to the surface of CRT 10 at
the junction between neck portion 12 and bell portion
14.

At its outer edge, collar 18 has a flange portion 24 to
which printed circuit board 26 is attached. Circuit
board 26 has an aperture 28 in its center to permit
mounting of printed circuit board 26 coaxially with
neck portion 12, with the plane defined by printed cir-
cuit board 26 being generally perpendicular to the cen-
tral axis of neck portion 12. Aperture 28 has a diameter

- which is larger than the diameter of neck portion 12 and

65

1s smaller than the outer d1ameter of flange portmn 24 of
collar 18. -

Circuit board 26 is fastened to collar 18 by screws 32.

In the particular embodiment illustrated in FIGS. 1-3,

screws 32 are installed through holes 34 in circuit board
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26 and into threaded mounting holes 36 in flange por-
tion 24 of collar 18. Other suitable connecting means
may, however, be used to connect circuit board 26 to
collar 18 in accordance with the teachlng of the present
invention.

Electrical components 38 for driving CRT 10 are
mounted on printed circuit board 26. Deflection yoke
40 is mounted on neck 12 to the rear of printed circuit
board 26. In the preferred embodiments shown in
FI1GS. 1-3, both circuit board 26 and yoke 40 are easily
detachable, thereby making all components of the CRT
monitor easily accessible for service. |

In the preferred embodiments of the present inven-
tion, collar 18 has sufficient structural strength to sup-
port printed circuit board 26. In the embodiments
shown in FIGS. 1-3, collar 18 is preferably a molded
plastic or hard rubber material.

‘Due to the differences in coefficient of thermal ex-
pansion of the material forming collar 18 and the glass
forming CRT 10, adhesive material 20 is preferably a
resilient bonding material such as hot melt glue or sili-
cone rubber adhesive. In the embodiments in which
collar 18 is a hard rubber material, the resilience of the
hard rubber accommodates some differences in coeffici-
ent of thermal expansion, and permits other bonding
materials with less resﬂleney to be used.

FIG. 4 1s a sectional view showmg another embodi-
ment of the present invention which is generally similar
to the embodiments shown in FIGS. 1-3. The same
reference numerals are used to designate similar ele-
ments. As shown in FIG. 4, collar 18 is preferably
bonded to CRT 10 by a resilient plastic tape 20’ having

adhesive on both sides. In the preferred embodiment,

the resilient tape is a foamed plastic material.

FIGS. 5, 6A, 6B, 7TA and 7B illustrate another pre-
ferred embodiment of the present invention, in which
the mounting collar is a composite device formed by
molded plastic ring 50 and molded rubber grommet 52.
In this embodiment, molded plastic ring 50 provides a
mounting flange of the structural strength and stability
required for mounting and supporting printed circuit
board 26. Grommet 52 provides a CRT engaging por-
tion of the resiliency necessary to compensate for differ-
ences in coefficients of thermal expansion between the
glass of CRT 10 and molded plastle ring 50. As shown
~in FIGS. 5-7B, grommet 52 has a groove 54 which
mates with lip 56 on the inner surface of ring 50. Grom-
met 52 1s held in position within ring 50, and has an
1nner surface 58 which generally conforms to the rear
surface of CRT 10 near the junction of neck 12 and bell
14. Bonding means 60 bonds grommet 52 to CRT 10.
Bonding means 60 is preferably a silicone rubber adhe-
sive, hot melt glue, foamed plastic tape having adhesive
- on both sides, or other suitable bonding adhesive.

In the preferred embodiment illustrated in FIGS.
5-7B, grommet 52 also preferably includes ridges 62
and 64 which extend circumferentially around the inner
surface 58. Ridges 62 and 64 ensure a reliable matlng of
grommet 32 to the surface of CRT 10.
~ In conclusion, the present invention is a low cost,
- readily serviceable CRT monitor which eliminates the
customary metal chassis components of prior art CRT
monitors. The present invention is easily attachable to
the user’s enclosure by means of screws through the
CRT mounting ears 17. No further mounting of compo-
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Although the present invention has been described
with reference to preferred embodiments, workers
skilled in the art will recognize that changes may be
made in form and detail without departing from the
spirit and scope of the invention.

What is claimed is: |

1. Mounting apparatus for mounting a circuit board
to a cathode ray tube having a front face and a back
surface with a bell portion' and a neck portion, the
mounting apparatus comprlsmg |

a mounting collar;
~ attaching means proximate a transition between the

neck portion and the bell portion for fixedly attach-
ing the mounting collar to the back surface of the
cathode ray tube; and -

connecting means for connecting the circuit board to

the mounting collar. | |

2. The apparatus of claim 1 wherein the mounting
collar at least partially surrounds the neck portion.

3. The apparatus of claim 2 wherein the mounting
collar has a tube engaging portion having an inner sur-
face generally conforming to the back surface of the
cathode ray tube proximate the transition between the
neck portion and the bell portion, and a circuit board
supporting flange portion to which the circuit board 1S
connected by the connecting means. -

4. The apparatus of claim 3 wherein the flange por-
tion generally surrounds the tube engaging portion and
extends around the outer periphery of the mounting

collar.

5. The apparatus of claim 3 wherein the circuit board
has an aperture therein to permit coaxial alignment of
the circuit board with the neck portion of the cathode
ray tube, and wherein the connecting means connects
the circuit board to the flange portion with the circuit

board oriented generally perpendicular to a central axis

of the neck portion. - | .

6. The apparatus of claim 5 whereln the connectin g
means comprises threaded fasteners for fastening the
circuit board to the flange portlon and at a plurahty of

-spaced locations.

7. The apparatus of claim 3 whereln the ﬂange por-

- tion comprises a substantially r1g1d ring, and wherein
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the tube engaging portion comprises a res111ent grom-
met mounted within the flange portion. |
8. The apparatus of claim 7 wherein the resilient
grommet is a molded rubber grommet, and whereln the
flange portion is a molded plastic ring. |
9. The apparatus of claim 1 wherein the attachlng
means comprises resilient bonding material.
10. The apparatus of claim 9 wherein the resilient

- bonding material comprises a hot melt glue.
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‘nents 1s necessary, since electrical components are car-

ried on circuit board 26, which 1s connected to mount-
~1ng collar 18, which in turn is bonded to CRT 10.

11. The apparatus of claim 9 wherein the resilient
bonding material comprises a silicone rubber adhesive.

12. The apparatus of claim 9 wherein the resilient
bonding material comprises a resilient foamed plastlc
tape having adhesive on its major surfaces.

13. The apparatus of claim 1 wherein the mounting
collar is a molded plastic ring. -

14. The apparatus of claim 1 wherein the mountmg

_collar 1s a molded hard rubber ring.

15. Mounting apparatus for mounting a circuit board
to a cathode ray tube having a front face and a back
surface with a bell pOl‘thIl and a neck portlon, the
mounting apparatus comprising;: - | |

a mounting collar positioned to elrcumferentlally

surround at least a portion of the neck portion;



S
attaching means in cooperative relationship with an
- inner surface of the mounting collar and the back

surface of the cathode ray tube for fixedly attach-

ing the inner surface of the mounting collar to the
- back surface of the cathode ray tube; and
connecting means for connecting the circuit board to
the mounting collar.

16. The apparatus of claim 15 wherein the mounting

collar has an inner surface generally conforming to a
back surface of the cathode ray tube and has a flange
portion to which the circuit board 1S connected by the
connecting means. | -

17. The apparatus of claim 16 wherein the mounting
collar comprises a substantially rigid ring.

18. The apparatus of claim 17 wherein the mounting
collar further comprises a resilient gromment mounted
within the substantially rigid ring, the resilient grommet

4.338.635
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“having the inner surface generally conforming to the

~ back surface of the cathode ray tube, and the substan-
tially rigid ring having the flange portion.
~ 19. The apparatus of claim 16 wherein the circuit
board has an aperture therein to permit coaxial align-
- ment of the circuit board with the neck portion of the
cathode ray tube, and wherein the connecting means
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connects the circuit board to the flange Ip{)rtion with the

~ circuit board oriented generally perpendlcular to a cen--
“tral axis of the neck portion. . |

20. The apparatus of claim 15 wherem the bonding
means comprises a resilient bonding material.
21. A method of mounting a circuit board to a cath-
ode ray tube 'comprising
- placing a mounting ring circumferentially around a
neck portion of the cathode ray tube;
bonding the mounting collar to a back surface of the
cathode ray tube; and
placing a circuit board having an aperture therem _-
circumferentially around the neck portion so that
the circuit board, the mounting collar, and the neck
portion are generally coaxially aligned; and
fastening the circuit board to the mounting ring.

- 22, The method of claim 21 wherein bonding the

mounting collar is with a resilient bonding material.
23. The method of claim 21 wherein the mounting

‘collar has a ﬂange portion and wherein fastening the

circuit board is to the flange portion of the mounting

collar. .
- * %k % I
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